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1. SUMMARY AND CONCLUSIONS

This interlaboratory study was initiated, as part of an ongoing program of the Quality

Management Office (QMO), Laboratory Services Branch (LSB) of the Ontario Ministry of

the Environment (MOE), to evaluate the ability of environmental laboratories to measure
'Total Cyanide' in reagent water and in STP effluent.

Thirty four laboratories participated in the study. Four samples in each of the above
matrices, to a total of eight, were prepared by the QMO and distributed to the

participants. The participants were requested to use their analytical method conforming

to the MISA (Municipal and Industrial Strategy for Abatement) regulations. All except one
laboratory reported results for all the samples.

The results as they were received were entered on to a LOTUS 123® spreadsheet. A
hard -copy of the electronic spreadsheet was sent to all participants for verification. No
laboratory reported any transcriptional errors. The majority of the laboratories reported

'not detected' (or less than Method Detection Limit, MDL) for the unspiked reagent water

sample. Hence the results of this sample were not used in this study evaluation. Since

most laboratories reported significant and variable amounts of 'Total Cyanide', the spiked

effluent data results of each laboratory were corrected by subtracting the amount reported

by that laboratory for the unspiked effluent.

The performance of the participants was evaluated using a graphical method developed

by the QMO^. The entire data-set was split into four sub-sets for evaluation. Each sub-

set included data from two samples of the same matrix. By a process of iterative

elimination of suspect data, the average repeatability (SJ estimates for each of these

sub-sets was determined. The four average_ S,, estimates obtained were found to be
not significantly different from each other. For the purpose of consistency and
comparison of evaluation outcomes among the four pairs of data of each laboratory, the

average effluent S^ estimate was used to define the waming and control limits for all

evaluations.

Laboratories that produced results within the warning limits were appraised as producing

acceptable results. These criteria are based on the performance of the most comparable
participants. Fourteen laboratories (41% of participants) demonstrated acceptable

performance in all evaluations. These laboratories are considered to be capable of

generating valid analytical data. Three other laboratories were found to be within control

limits in all four evaluations but marginally exceeded the warning limits in one of the four

evaluations. The performance of these laboratories may be considered as moderate.
Twenty laboratories (59%) produced acceptable data for reagent water samples.



About 40% of the participants in this study produced erratic data. This unusual high

percentage of erratic data might be attributed to inadequate control in the sample

preparation stage of the analysis. For most 'erratic' laboratories adequate control will

improve the quality and comparability of their analytical data.

The observed mean value of the most comparable laboratories for the reagent water

samples were essentially equal to the target values. Thus it may be concluded that the

comparable laboratories on average are accurate in measuring reagent water samples.

As the Total Cyanide' of the unspiked STP effluent is not known, the accuracy of

measurement of the effluent samples cannot be evaluated.



2 INTRODUCTION

Interlaboratory performance studies or round robins, are conducted for a variety of

reasons. These include:

-to assess data comparability and monitor laboratory performance,

-to identify bias and precision or accuracy problems,

-to evaluate analytical methods

-to detennine true' value for certified reference materials, and,

-to promote self-improvement.

The Quality Management Office (QMO), Laboratory Services Branch (LSB) of the Ontario

Ministry of the Environment (MOE) has instituted an on-going program of round robins

to assess and promote the performance of environmental laboratories providing analytical

services for a variety of different programs.

Interiaboratory Study 90-1 was designed to assess the analytical variability of Total

Cyanide' in reagent water and STP effluent. 'Total Cyanide' test is included in the test

group 2 listed in the MISA (Municipal and Industrial Strategy for Abatement) General

Regulation.

Cyanide is environmentally significant in a number of forms. The simple cyanide ion CN",

and hydrocyanic acid (HCN), which are the forms most toxic to fish are referred to as

simple or free cyanides. The complex cyanides such as (Fe(CN)6)^' and (Fe(CN)g)*'

which can dissociate to form free cyanide are also critical in terms of pollution potential.

The 'Total Cyanide' test measures the total potential cyanide present in a sample and

includes both the free or simple cyanides and complex cyanides except for complex

cobaiti cyanide. The test does not, however, include other related classes of compounds
such as thiocyanates (SCN) and cyanates(CNO).

Invitations were sent to several laboratories known to the QMO at that time as doing

MISA work. Thirty-four laboratories agreed to participate. The participants were

requested to use methods conforming to the MISA analytical principles and protocols

given in the General Regulation (Ontario Regulation 359/88). One laboratory withdrew

from the study after receiving the samples. Another laboratory forwarded two sets of

results and these were considered as separate participants in the study evaluation. A list

of participants is included in Appendix 1.

Two matrices, namely reagent water and STP effluent were chosen for this study. Four

samples in each of the above two matrices to a total of eight, were prepared by the QMO
and distributed to the participants.
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3. TECHNICAL OUTLINE

3.1 SAMPLE PREPARATION

3.1.1 REAGENTS

i) Deionized Distilled Water (DDW)

ii) Homogenized Non-chlorinated STP Effluent

This effluent was collected from the Lakeview Sewage Treatment

Plant (Oakville) on January 11, 1990. The effluent was thoroughly

mixed prior to use.

iii) MOE Cyanide Standard, Lot# INM0301

iv) 10 Normal Sodium Hydroxide Solution (ION NaOH)

3.1.2 CYANIDE STANDARD FOR SPIKING

This standard was prepared by the QMO. 2.1093g of Potassium

Ferricyanide (Analar grade) and 4.0g of sodium hydroxide pellets

(Analar grade) were transferred quantitatively into a 1 L volumetric

flask containing 800 mL of deionized distilled water (DDW). After

thorough mixing until complete dissolution of all solids, additional

DDW was added to make up to volume. This standard solution

after mixing was dispensed into several 5 mL amber ampoules,

flame sealed and stored at room temperature. The concentration of

the prepared ampoule was verified by a MOE laboratory by analyzing

simultaneously six samples prepared from randomly selected

ampoules along with six samples prepared from appropriate EPA
(Environmental Protection Agency, U.S.A.) Certified Standard.

Lot#: INMO301 Ampoule size: 5mL (amber)

Date of Validation: Oct. 31, 1989
Designed: 1000 mg/L
Found: 992.2 mg/L 99% confidence interval +/- 103.3 mg/L



3.1.3 PROCEDURE

Secondary Standard Solution

A Secondary Standard Solution was prepared by transferring quantitatively

20.0 mL of Cyanide Standard Solution (INMO301 ) into a 200 mL volumetric

flask containing 100 mL of DDW and 2 mL of ION NaOH. The volume was
made up to 200 mL and the solution was thoroughly mixed.

30L of each type of sample (listed in Table 3.1) was prepared. In every

case the appropriate intermediate solution (2L) was prepared by

quantitatively transferring designated amounts of Secondary Standard

Solution (see Table 3.1) and 300 mL of ION NaOH solution into a 2L

volumetric flask containing approximately 1500 mL of the appropriate

matrix. After making up to volume with the same matrix, the entire

intermediate solution was transferred into a Nalgene tub containing 28 kg

of the appropriate matrix and the solution was mixed thoroughly using a

mechanical stirrer. The pH of this solution was verified and in all instances

the pH was found to be between 12.0 and 12.5. With the aid of a peristaltic

pump approximately 500 mL of this bulk solution was dispensed into

appropriately labelled PET sample containers.

TABLE 3.1

Spiking chart for sample preparation

SAMPLE



3.2 DISTRIBUTION

Prior to sample preparation, the participating laboratories received a letter of

notification. The laboratories confirmed their willingness to participate in this study

by letter or telephone. Each participant was assigned a laboratory identification

code. A list of participating laboratories and examples of correspondence with

participants are included in Appendix 1

.

A total of eight samples were packaged in cardboard boxes and were shipped to

most participants via Purolator courier on January 23, 1 991 . A few samples were

hand delivered. No sample losses in transit were reported. Included with the

samples were result reporting forms. The laboratories were requested to briefly

describe theirsample preparation procedures and instrumental methodology used.

3.3 DATA HANDLING

The majority of the laboratories utilized the result reporting forms to submit their

findings to the QMO. All data were manually entered by laboratory code into an

electronic spreadsheet.

Tables of results were sent to all participants for verification on March 1 4, 1 990.

The participants were requested to report any transcriptional errors before March

31, 1991. No laboratory reported any errors.



4. EVALUATION METHODOLOGY

Evaluation of the laboratory performance in this study was performed by an automated

spread-sheet and graphical procedure described in the paper "Classification of Systematic

Errors using Two Samples at Different Concentrations" by D.E.King and S.S.Selliah^.

A step-wise summary of this evaluation procedure is given below.

4.1 Summary of The Two-Sample Performance Evaluation Procedure

1. Split two samples of different concentrations among a number of

laboratories for analysis/measurement using their current methodology.

2. Enter data on LOTUS 123® spreadsheet.

Calculate median (L„,H„), means and standard deviations for each sample.

Tabulate data and return to laboratory analyst for verification.

Correct database if transcriptional en-ors were reported.

Evaluate high sample data:

) reject all results which differ from the median [HJ by more than 10%
i) calculate median(H), mean and standard deviation (SJ
ii) re-include data if within 3 times S^

v) reiterate ii) and iii) until no further data is included

v) calculate relative standard deviation of the final selected data

(CVJ

Evaluate low sample data:

i) use 3 X CVh x median(L„) to exclude possible outliers

ii) calculate median(L), mean and standard deviation (S,)

iii) reinclude data if within 3 times S,)

iv) reiterate ii) and iii) until no further data is included.
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Determine paired sample performance criteria:

1) examine the ratio of S^/Si and if:

<2 use data as reported in concentration units

otherwise convert to % recovery based on expected value if

known (otherwise use median values (H,L))

ii) prepare paired sample scatter diagrams of all data

iii) calculate perpendicular distances from each point to the two

45 degree lines (slope and intercept error lines) and select the

lesser of the two perpendicular distances (PD)

iv) determine the median PD
v) determine the average of all PD values less than 2.5 times the median and

use this average to estimate the average repeatability S^ (see reference 3).

vi) set warning limits for repeatability = 2 times S„

vii) set control limits for repeatability = 3 times S^

viii) set warning limits for possible bias = 3 times S^

ix) set control limits for possible bias = 4.5 times S^

6. Code performance based on location of points on a Youden-type diagram

using LOTUS 123® program:

) in upper left or lower right quadrant (erratic)

i) in lower left or upper right quadrant (biased low or high)

ii) on horizontal or vertical axis (out of control)

v) on diagonal line through origin (slope or standard problems)

v) on diagonal line not through origin (intercept or blank

problems)

vi) prepare summary table of performance assessment
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4.2 Limits for Maximum Interlaboratory Repeatability and Reproducibility

The average perpendicular distance (PD) from the bias lines represents the

interlaboratory estimate of within laboratory repeatability . It is used to estimate S^ (see

section 4.1 ). Warning limits and control limits for repeatability are set at 2S« and 3S^,

respectively. Note that the factors used are somewhat arbitrary but they represent

approximately 95% and 99% confidence inten/als.

Additional tolerance is required for the effect of variability in preparing and using

standards on a day to day or among laboratory basis. But the overall estimate of

reproducibility includes data from laboratories with excessive bias. In lieu of this S^ is set

as a criterion for acceptable reproducibility. S^ is set at 1 .5 S,,. Therefore the warning

and control limits for reproducibility are set at 3S^ and 4.5S^ respectively. Based on the

f-test a ratio (S/SJ^ exceeding 2.3 (i.e 1 .5^ ) would be considered significant with a risk

of error of less than 10%, 5%, and 1% respectively for 10, 20, and 35 degrees of

freedom. Results that exceed waming and control limits determined from this desired

maximum interiaboratorv (DMI) reproducibility (S,) are deemed to be possibly or probably

biased respectively.
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4.3 Two Sample Plot Discussion

The Youden-style graphical presentation enables all participants to visualize how they

have perfonmed compared to others. The assessment of a laboratory in this study is

based on the location of its result on the graph. Figure 5.0 identifies the various regions

in a typical graph associated with the different types of problems that might be

experienced by the participants. Laboratories with controlled repeatability but showing

various degrees of bias will appear in the lower left and upper right quadrants. The two

circles drawn in this diagram represent the warning limits for repeatability (SJ and

reproducibility (SJ. Those points within the outer circle but in the upper left and lower

right quadrants (not shaded in Figure 5.0) are unbiased but somewhat less precise.

Those points within the circle but in the upper right and lower left quadrants are precise

but acceptably biased. Thus the area of acceptable performance in this diagram has

taken the shape of a keyhole.

In a typical graphical presentation (Figures 5.1 to 5.4), the actual results of each

laboratory constitute the points on the graph. The solid lines dividing the graph into four

quadrants represent the median results of appropriate samples. The 'keyhole' shaped

area of acceptable performance, described eariier, is the area de-limited by the inner

circle and the outer arcs in the lower left and upper right quadrants. All laboratories that

lie outside this area have exceeded the respective warning limits. The two dotted lines

are drawn across the graph representing the slope (concentration) dependant error and

the intercept (blank) dependant error. The laboratories that exhibit these types of biases

will lie along these lines. All laboratories exceeding warning limits have been identified

by their laboratory codes. These laboratories can readily see the nature of their particular

problems.
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5. RESULTS AND DISCUSSION

Each laboratory received a total of eight samples consisting of an unspiked sample, two

low spikes and one high spike sample in each of the two matrices. All but one laboratory

reported results for all the 8 samples. As expected the majority of the laboratories

reported 'not detected' (or less than detection limits) for the unspiked reagent water

sample. Hence, the results of this sample were not used in the graphical evaluation.

However, most laboratories ( >70% ) reported significant amounts of total cyanide in the

unspiked effluent sample. This 'blank' data was highly variable amongst laboratories and

this 'blank' variability in turn appeared to influence the spiked effluent data. When the

spiked effluent result for each laboratory was corrected by subtracting the amount

reported by that laboratory for the unspiked effluent, the variability was reduced and the

data was more amenable to Youden-type graphical evaluation as described in section 4.

The following sub-sets of data were extracted from the entire data set for evaluation.

a) Sample D2 versus sample D4 (one low and high spike in

reagent water). This set of data will be identified in this report

as D24.

b) Sample D3 versus sample 04 (other low and high spike in

reagent water). This set of data will be identified in this report

as D34.

c) Sample E2j^ versus sample £4,^ (one low and high spike

in STP effluent). This set of data will be identified in this

report as E24corr.

d) Sample E3„rr. versus sample E4^ (other low and high spike

in STP effluent). This set of data will be identified in this

report as E34corr.

Each of the above four data sets was evaluated separately. Accordingly, each pair of

results of a laboratory corresponding to the above four sets of data are assessed

individually. The outcomes of the four evaluations were then considered in the overall

assessment of individual laboratory performance.

Warning and control limits have been used as the basis to flag laboratories that did not

demonstrate acceptable repeatability or reproducibility.

The term 'acceptable' throughout these evaluations is based on overall average

repeatability of those participants reporting comparable data. In some cases, closer

scrutiny of the plotted results suggests that the limits could have been tightened (i.e.

some laboratories are more repeatable than others). This was not pursued in this study.
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As mentioned earlier four sets of data were treated by the procedure described in section

4. The outcome of each of these evaluations are summarized in tables 9.3.1 to 9.3.4

(section 9) and Rgures 5.1 to 5.4. Each table shows the results reported by each

participating laboratory along with other statistical information. The four average

repeatability S^ estimates obtained from these four sets of data were found to be not

significantly different from each other. For the purpose of consistency and comparison

of evaluation outcomes between the pairs of data for each laboratory, the repeatability

estimate obtained for the effluent samples {S^ =0.0055) was used to define the

appropriate waming and control limits for all four sets of data. The outcome of the

evaluation of each laboratory is recorded in the extreme right column. Those laboratories

that fall in the waming range (i.e., laboratories that exceed the warning limits but fall

within the control limits) are identified with the prefix 'Warning' followed by the type of

error. Also, included in these tables are estimates of lotal error* for those participants

that have exceeded the warning and control limits. The total error of a laboratory for a

particular evaluation is the distance, in units of S^, from the point representing its results

in the appropriate graph to the point of intersection of the two median lines.

5.1 SUMMARY OF RESULTS FROM PARTICIPATING LABORATORIES

An overview of performance of each laboratory in all four evaluations is presented in

Table 5.0. The key to this summary table is as follows:

A Acceptable performance

Li Biased low, possible intercept problem

LI Biased low, probable intercept problem

Ls Biased low, possible slope prot}lem

LS Biased low, probable slope problem

L Biased low

Le Biased low and/or erratic

Hi Biased high, possible intercept problem

HI Biased high, probable intercept problem

Hs Biased high, possible slope prot^lem

HS Biased high, probable slope problem

H Biased high

He Biased high and/or erratic

OC Out of control-one result en-atic

ER Both results en-atic

WA! Warning: Slight imprecision

WLI Warning: Biased low, probable intercept problem

WHI Warning: Biased high, probable intercept problem

WHS Warning: Biased high, probable slope problem

WOO Warning: Out of control-one result erratic
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TABLE 5.0

SUMMARY OF OVERALL LABORATORY PERFORMANCE
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Fourteen laboratories (41% of the total participants) were found to be within the limits of

acceptable performance in all four evaluations. These laboratories are considered as

overall good or acceptable performers and are capable of generating valid analytical data.

Three other laboratories found to be within control limits in all four evaluations but

marginally exceeded warning limits in one of the four evaluations. The performance of

these laboratories may be considered as moderate. In addition to the fourteen

laboratories that produced acceptable results in all four evaluations, six other laboratories

were able to produce acceptable results for reagent water samples but had problems

measuring the more complex matrix (STP effluent) samples.

As the observed mean values of most comparable laboratories for the spiked reagent

water samples were essentially equal to the target values, it may be concluded that the

comparable laboratories on average are accurate in measuring reagent water samples.

The Youden diagrams indicate generally acceptable recovery of the cyanide added to the

effluent matrix. Although many laboratories including those graded as overall acceptable

performers reported considerable and variable amounts of total cyanides for the unspiked

STP effluent. The non-chlorinated STP effluent used in this study was tested for 'Total

Cyanide' prior to its use. No Total Cyanide' was found. The high variability of reported

values for the unspiked effluent amongst participants is of some concern. While some
laboratories reported values close to their MDL's (Method Detection Limits) many reported

values that far exceeded their MDL's. Since the unspiked reagent water sample did not

reveal any significant problems with laboratory blanks, the high variability of the effluent

sample might be related to the matrix or to variable recovery of complex cyanides in the

sample.

About 40 % of the participants in this study jDroduced erratic data. This observation is

very unusual for a study of this size and nature. The test for total cyanide includes

measurement of both simple and complex cyanides present in the sample. It does not

include other related classes of compounds such as cyanates and thiocyanates that are

likely to be present in a sample. The analysis, for the majority of the participants,

involves a distillation step (sample preparation) prior to the measurement process. The
acid distillation converts selectively the complex cyanides to simple cyanides which are

then measured either directly (ion-selective electrode, ion chromatography) or

colorimetrically after conversion to a suitable coloured complex.
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A review of the analytical procedures used by these laboratories (Table 8.0, section 8)

did not reveal any con-elation between the methods and the erratic behaviour. Neither

does sample size used by participating laboratories have any correlation to the evaluation

outcomes. As the samples were prepared in bulk and continuously mixed throughout the

dispensing, non-homogeneity of samples as a possible cause of this erratic behaviour can

be njled out.

In the author's experience with the cyanide analysis, the distillation step must be very

carefully controlled. Improper choice of digestion acid and/or inadequate operating control

can allow other interfering volatile compounds present in the sample to distil over leading

to over-recovery. Leaks in the manual distillation system can lead to poor recovery.

The analytical methodology used by participants in this study is summarized in Table 8.0

(Section 8). Acid distillation appears to be the popular choice of sample preparation for

the participants. One laboratory reported UV digestion prior to distillation. It is interesting

to note that this laboratory was not only within the limits of acceptable performance in all

four evaluations, but also reported minimal amount (0.005 mg/L) of 'Total Cyanide' in

unspiked effluent. Most laboratories (79%) used colorimetry for the instnjmental

measurement. Five laboratories reported using ion selective electrode methodology.
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5.2 ASSESSMENT OF INDIVIDUAL LABORATORY PERFORMANCE

Laboratory 5001

This laboratory is flagged in all four evaluations. They tend to have problems with high

concentration samples. The high slope bias is masked by the erratic nature of their data.

Laboratory 5002
This laboratory, even though showing acceptable performance in reagent water, shows
an overall erratic behaviour.

Laboratories 5003. 5004. & 5005
Acceptable performance.

Laboratory 5006
This laboratory while demonstrating the capability of producing acceptable results in five

spiked samples, produced a low result for the high reagent water spike causing this

laboratory to be flagged (out of control) in 2 of the 4 evaluations.

Laboratory 5008
This laboratory is flagged in all four evaluations. The size and the variability of their

blanks exceeds the sensitivity required to measure the spikes.

Laboratory 5009
This laboratory is out of control.

Laboratory 5010
Acceptable performance.

Laboratory 5011

This laboratory is flagged in three out of four evaluations. The examination of all six

spiked data conforms the low slope bias shown in the evaluation of effluent data.

Laboratory 5011

A

This laboratory is flagged in all four evaluations. The laboratory is out of control producing
erratic data.



MATRIX: REAGENT WATER

RGURE 5 .

1

SAMPLE D2 VS SAMPLE D4

0.06 0.08 0.1

SAMPLE D4 (PPM)
0.12 0.18

LABORATORIES 5017, 5021 & 5032 ARE OUTSIDE SCALE

nGURE5.2

SAMPLE D3 VS SAMPLE D4

0.02 0.04 0.06 0.08 0.1

SAMPLE D4 (PPM)
0.12 0.14 0.16 0.18

LABORATORIES 5008, 5021 Sc 5032 ARE OUTSIDE SCALE
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Laboratory 5012
This laboratory, although within control limits in all four evaluations, tends to be slightly

imprecise.

Laboratories 5013 & 5014
Acceptable performance.

Laboratory 5015
This laboratory, although within control limits in all four evaluations, received a warning

in one of the effluent evaluations. Examination of all six spiked results shows a tendency

to be biased high but the nature of the bias cannot be confirmed due to the imprecision

this data set.

Laboratory 5016
This laboratory is flagged in all four evaluations as having a low slope bias.

Laboratory 5017
This laboratory is flagged in all four evaluations. The erratic nature of their data set shows
that the laboratory is out of control.

Laboratory 5018
Acceptable performance.

Laboratory 5019
This laboratory although within control limits in all four evaluations received a warning

as being slightly imprecise in one of the two effluent evaluations.

Laboratory 5020
Acceptable performance.

Laboratory 5021

All the results of this laboratory are biased high. It is not possible to identify the nature

of their biases due to the en-atic nature of their data. The laboratory is out of control.
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Laboratory 5022
Acceptable performance.

Laboratory 5023
All the results of this laboratory are biased low and are intercept dependant. In the case

of the effluent samples the low intercept dependant bias is partly due to the 'high' value

reported by this laboratory for the unspiked effluent sample.

Laboratory 5024
Acceptable performance.

Laboratories 5025 & 5026
The erratic nature of the data shows that these two laboratories are out of control.

Laborator/ 5027
This laboratory while being able to produce acceptable results for reagent water,

produced low biased results for effluent sample. Due to the slight imprecision observed

with their effluent data, the exact nature of the low bias cannot be identified. An en-or in

estimating the 'blank' value in unspiked effluent may also have contributed towards the

failure to produce acceptable results for the effluent samples.

Laboratory 5028
This laboratory while being able to produce acceptable results for reagent water samples

produced erratic results for the effluent sample. The laboratory is out of control.

Laboratory 5029
This laboratory while demonstrating the capability of producing acceptable results in five

spiked samples, produced a extremely low result for one of the lower concentration

reagent water sample. This unusual low result suggest, that the laboratory is out of

control.

Laboratories 5030 & 5031

Acceptable performance.
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Laboratory 5032
This laboratory is flagged in all four evaluations. The results are erratic and biased high.

The laboratory is out of control.

Laboratories 5033 & 5034
Acceptable performance.
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7. APPENDIX 1 - LIST OF PARTICIPANTS & CORRESPONDENCE

LIST OF PARTICIPANTS

1. Accurassay Ltd.

P.O. 426

3, Industrial Drive

Kirkland, Ontario

P2N 3J1

Attn: Dr. George Duncan

705-567-3361

2. Accurassay Ltd.

1070 Lithium Drive

Unit 2, Compartment 22

Thunder Bay, Ontario

P7B 6G3

Attn: Mike Newman
705-623-6448

3. Agri-Service Laboratory Inc.,

353 Bridge Street East

Kitchener, Ontario

N2G 4R2

Attn: Danny Kasik

519-742-5811

4. ASL Analytical Service Laboratories Ltd.

1 650 Pandora Street

Vancouver, B.C.

V5L 1 L6.

Attn: James Downie

604-253-4188
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Barringer Laboratories Ltd.

5735 McAdam Road
Mississauga, Ontario

L4Z 1 N9.

Attn: Mike Dancziger/Dr.Medhat Riskala

416-890-8566

6. Beak Analytical Services

1 4 Abacus Road
Brampton, Ontario

L6T 5B7

Attn: Daniel Andrews
416-458-4505

7. Bonder Clegg

5420 Canotek Road
Ottawa, Ontario

K1J 8X5.

Attn: Mike Ziebeli

613-749-2220

8. B.C.Research

3650 Wesbrook Mall

Vancouver, B.C.

V6S 2L2

Attn: Klaus Oehr
604-224-4331

9. Cantest Ltd.

Suite 200, 1 523 West 3"* Avenue

Vancouver, B.C.

V6J 1J8

Attn: Don M. Enns
604-734-7276
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10. Canviro Analytical Laboratories Ltd.

50, Bathhurst Drive, Unit 12

Waterloo, Ontario

N2V 2C5

Attn: Jeff Pike

519-747-2575

11_ Clayton Environmental Consultants

949 McDougall Street,

Windsor, Ontario

N9A 1 L9

Attn: Dr.James P.Johnson

519-255-9797

12. CompuChem Laboratories Inc.

P.O.Box 12652

3308 Chapel Hill/Nelson Highway

Research Triangle Park

NC 27709, U.S.A.

Attn: Linda Fowler

919-248-6768

13. Conestoga Rovers & Associates (Lab.)

86, Rankin Street

Waterloo, Ontario

N2Y 1C2

Attn: Wayne Smith

519-884-0510

1 4. Dow Chemical Canada
P.O.Box 3030, Vidal St. South

Sarnia, Ontario

N7T 7M1

Attn: Alison Butt

519-339-3568
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15. EAG Analytical Services

475 Cochrane Drive, Unit # 13

Markham, Ontario

L3R 9R5

Attn: Suman Punani

416-479-6109

16. Enviroclean

921 Leathorne Street

London, Ontario

N5Z 3M7

Attn: Joe Latella

519-686-7558

17. Environmental Protection Laboratories Inc.

6850 Goreway Drive

Mississauga, Ontario

L4V 1P1

Attn: Luc Dionne/TIm Munshaw
416-673-3255

18. Inco Ltd.

Central Process Technology

Copper Cliff, Ontario

POM 1N0

Attn: Dave Maskery
705-682-5563

19. Lakefield Research

185 Concession Street

Lakefield, Ontario

KOL 2H0

Attn: Wade Stogran

705-652-3341
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20. NorLab Environmental Services Inc.

Lakehead University

Thunder Bay, Ontario

P7B 5E1

Attn: Al Smith

807-343-8505

21. Ontario Hydro Research

Chemical Research Department

800 Kipling Avenue

Toronto, Ontario

M8Z 5S4

Attn: Dr. Otto Herrmann

416-231-4111

22. Ontario Ministry of the Environment

Laboratory Services Branch

125 Resources Road

Rexdale, Ontario

George Kanert/Ann Jones

416-235-5846

23. Ortech International

2395 Speakman Drive

Mississauga, Ontario

L5K1B3

Attn: Jack Brady

416-822-4111

24. Placer Dome
Box 70
South Porcupine, Ontario

PON 1H0

Attn: R.N.Connel

705-235-3221
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25. Pollutech Ltd.

768 Westgate Road,

Oakville, Ontario

L6L 5N2

Attn: Peter Child

416-847-0065

26. R & R Laboratories Ltd.

1 557 Fair Avenue
Peterborough, Ontario

K9K 1T1

Attn: Dr. Ramesh Makhija

705-748-1506

27. Steico Steel

Hilton Wori<s

Hamilton, Ontario

L8N 3T1

Attn: Om P.Bhargava
416-528-2511

28. Steico Steel

Lake Erie Works, General Delivery

Nanticoke, Ontario

NOA 1 LO

Attn: S.AIexiou

519-487-4541

29. Technical Services Laboratories

1301 Fewster Drive

Mississauga, Ontario

L4W 1A2

Attn: Sultan Amer
416-625-1544
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30. Thunder Bay Analytical Labs Inc.

1081 Barton Street

Thunder Bay, Ontario

P7B 5N3

Attn: Aldo Marti nuzzi

807-623-6483

3 1

.

Walke r Laborato ries

2800 Townline Road,

Thorold, Ontario

L2V3Y8

Attn: Brian Fell

416-227-4142

32. Western Research

1313 44'^ Avenue Northeast

Calgary, ALta.

T2E 6L5

Attn: Wendy Olan

403-291-1313

33. Williams Operating Corp.

Hemic Mine Site

Marathon, Ontario

POT 2E0

Attn: Victor Rafuse

807-238-1100

34. XRAL Environmental

1903 Leslie Street

Don Mills, Ontario

M3B 2M3

Attn: Karen Lopez
416-445-5809
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MOE INTERLABORATORY VARIABILITY STUDY NOTIFICATION

FOR THE ANALYIS OF TRACE INORGANIC COMPOUNDS

STUDY NO. 90-1

INTRODUCTION

Laboratories receiving this notification are invited by the Ontario Ministry of

the Environment, Laboratory Services Branch, to participate in an

interiaboratory variability study of spiked reagent water and spiked mixed

effluent, conducted using MISA analysis protocols. Laboratories interested in

participating in this program, scheduled for the week of January 15, 1990,

should contact Sylvia Cussion at (416) 235-5842 or Catherine Doehler (416)

235-6055 of the Ministry of the Environment to confirm participation. Written

confirmation (attached response sheet) must be submitted to the Ministry of the

Environment no later than January 10, 1990 (FAX - (416) 235-5744).

BACKGROUND

This study is being conducted to assist laboratories in assessing their

analytical performance. All procedures should follow those principles and

protocols outlined in the MISA regulations (Ontario Reg. 695/88, as amended to

Ontario Regulation 533/89). Sample sets will include four samples per matrix:

a blank, two low spikes (approx. 5-10 times the Regulation MDL), and a high

spike (approx. 20 times the Regulation MDL).

NOTE: Any laboratory that does not have a copy of the MISA general regulations

should contact Catherine Doehler for additional information.

The following test group is to be included in this study:

Total Cyanide

(MISA Group 2)

Time Limit: 7 days storage

Samples will be preserved with NaOH.
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SCHEDULE

During the week of January 15, 1990 participating laboratories will receive a

total of eight (8) samples divided as follows: four (4) reagent water samples

and four (4) mixed effluent samples. All samples will be for the analysis of

Total Cyanide.

Participating laboratories are expected to analyze the samples within the time

limits specified in Schedule 2 of the general MISA regulations (Ontario Reg.

695/88). Blank reporting forms will be provided with the samples. Results for

all analyses are to be reported within thirty (30) days of receipt of the

samples to Sylvia Cussion/Catherine Doehler at the following address:

Ministry of the Environment

Laboratory Services Branch

Quality Assurance Unit

125 Resources Rd., P.O. Box 213

Rexdale, Ontario

M9W 5L1

SUMMARY OF RESULTS

All participating laboratories will be assigned a unique identification code.

All laboratories reporting results will receive a complete set of the results,

including a ranking for each laboratory where they will be Identified only by

their identification code. Recommendations made by the MOE will also be

provided to the individual labs. Results will remain confidential and will

only be released with the written permission of the individual participants.

It is the intent of this interiaboratory study (along with others) to assess

the interiaboratory variability and detection capability for a broad range of

organics and inorganics.
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MOE INTERLABORATORY VARIABILITY STUDY NOTIFICATION

FOR THE ANALYIS OF TRACE INORGANIC COMPOUNDS

STUDY NO. 90-1

YES NO

We will participate in MOE Study 90-1

for the analysis of Total Cyanide.

Minimum amount of sample volume required:

For the completeness of our records, and to avoid any shipping delays, please

fill in the following:

Mailing Address: Shipping Address:

Contact Person:

Phone Number:

Please return this questionnaire before January 10, 1990 to:

Sylvia Cussion/Catherine Doehler

Ontario Ministry of the Environment

Laboratory Services Branch

Quality Assurance Unit

125 Resources Rd.

Rexdale, Ontario

M9W 5L1

(41 6) 235-5842 or 235-6055
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Laboratory Services Branch

Quality Assurance Unit

125 Resources Road
Rexdale, Ontario

M9W 5L1

(416) 235-5842 or 235-6055

FAX (416) 235-5744

January 23, 1990

TO: PARTICIPANTS OF INTERLABORATORY STUDY 90-1

Please find enclosed eight 500 mL plastic bottles. The samples are labelled as follows:

Distilled water: D1 D2 D3 D4

Effluent: El E2 E3 E4

If you are missing any of the above items, please contact us at the above phone number

immediately.

As stated in the notification distributed December 1 1 , 1989, samples should be analyzed

using the principles and protocols outlined in the MISA Genera! Regulation (Ontario Reg.

695/88, as amended to Ont. Reg. 533/89). Store all samples in a refrigerator at 4

degrees Celsius until ready for analysis. Time limit for storage is 7 days.

To ensure timely release of a summary report, results are to be submitted by February

28. 1990 . Report forms to be used are included with the samples. Please identify all

sample results with your lab identification number and the sample numbers described

above. Please contact us if there are any problems or questions re the interlaboratory

study. Thank you for your participation.

Your lab identification number is:

Sincerely,

Sylvia Cussion Cathy Doehler
Lab Quality Audit Scientist MISA Audit Scientist

(416) 235-5842 (416) 235-6055
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INTERLABORATORY STUDY 90-1

REPORT FORM

IDENTIFICATION CODE:

SAMPLE RESULT

D1

D2

D3

D4

E1

E2

E3

E4

SAMPLE PREPARATION PRINCIPLES:

INSTRUMENTAL MEASUREMENT METHOD PRINCIPLES:
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Laboratory Services Branch

Quality Assurance Unit

125 Resources Road
Rexdale, Ontario

M9W 5L1

(416) 235-5842 or 235-6055

FAX (416) 235-5744

March 14, 1990

TO: PARTICIPANTS OF INTERLABORATORY STUDY 90-1

Thank you for your participation in Interlaboratory Study 90-1 for the analysis of Total

Cyanide in reagent water and effluent. Attached is the table of results from all of the

participants, identified by laboratory code. Please review your data for transcription en-ors

and report any changes to me by March 31, 1990. After this date, all results will be
considered final and will be used to prepare the final report. All participants will receive

a copy of the final report as soon as it becomes available.

Please contact me if you have any questions.

Sincerely,

Sylvia Cussion
Lab Quality Audit Scientist

(416) 235-5842
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8. APPENDIX 2 - SUMMARY OF ANALYTICAL METHODOLOGY USED
TABLE 8.0

Summary of analytical methods used

Lab code
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9. APPENDIX 3 - SUMMARY OF DATA FOR ALL PARTICIPANTS



41

TABLE 9.1

Summary of results as reported by participants

Reagent Water Samples
(mg/L)

Lab Code
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TABLE 9.2

Summary of results as reported by participants

STP Effluent Samples
(mg/L)

Lab.Code
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